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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a thin film 
magnetic storage device reduced in size and power 

A 

consumption and equipped with a radio communication 
facility, and a radio chip, a distribution management 
system and a manufacturing process management 
system using the same. 

SOLUTION: A thin film magnetic storage device 
comprises an antenna section 4 for 
transmitting/receiving radio waves to/from the outside. 
An inductance wire 5 making up the antenna section 4 
has a metal wire 6 and a magnetic film 7 formed in 
accordance with the bottom or both bottom and side of 
the metal wire 6. The magnetic film 7 can be 
manufactured in an original manufacturing process of the 

thin film magnetic storage device without introducing a dedicated manufacturing process. 
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OTUWLhKJB* S ftfe**ttE«L t , 

lfflE*«± K * v> r , TKrESIS&Ei&OTl « K U v» 

[»** 2 ] iEf i ©«ttflsBt«±> *rE**tee* 

[IS** 3 1 «rE*WttE*li/i'-'7T§&ttK»J*S*i 
lf!!**4] «ftttKEttf- 

[i»**5] a«ttcE*7'- 20 

A 5 EB 3 ftfc > * 'J 7* I' -< SB t , 

^-^CM S *Lfci»E**ttElflK <fc o $ 

@»»i:**e>»w<Bx.*, 1 KE«0>SMH8te# 

E'HtjSifio 30 

KJ^TiSIS'fE^ft&StSfcJB^-C. WE-** 'J 7M 

* «b aw $ fttzumf- 9 a i vmu* * y r v -< ^# 
a * ^ * e« 7»- * * t © n ^ssi- -& » © a* 
w** 5 tcE*t©ffiE&t£ttEiisii. 

[11**7] fl(ESi2I]l&«B»±> «TfES?SlcJ:c»-Ctir 
E*mttB*K& 1WE*iH8tt# 
EfS^E ©KKt m iSmJE * £^1" 4 rnnF.sw SB * t> , 
ft** 5 ce*©SllHBtt#E1M6«. 40 

im*m 8 ] t&E«»©«tt#«ttfM * y * *©ft 

«I«rciJV»T\ flHE#S2©«tefls|ll«i, «E7>ft 

[IS** 9 ] flrEtt*©«tt#»tt*M * y * *©ft 
MXStci3V>-C, 1WEIIS2©«tt'fMfltt* »E7>ft 

a$ icwie-*- 4 til t>E r u ■< mm®&& K*tis-r z, m 
a * tf«rEfflaia»K*n&i-*«*K*^r <> m- 

Ett*S. 50 
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[if** i o ] mtm&<w&&&* * y -t ^^utee 

*E#&«-SE«J3 i l^frE^^ttE^li^ *TB* l © 

mum i ©ai*#§iii> we^i mteK&is £ zrmutF& 

K*M6LTJ&S$#i*, H** 5 KE«©«&att#E 

im*m 1 1 ] wet v 4 mm®mm>& * irmumm 

Hf&cati&i-afWUwiJv^- HirESdiM-if-ESUsitf 
fSHI 1 ©«tefltil»i#JBJ£i: if** 1 0 i:E« 

in** i 2 ] met i/ mm®&&& i cnwES ia 

WE*mttE^ iri^-gtc^ffi^ix* E^lc *t L T t , 

mum i <7>ati#Kii> «FE#aawE*fi ± owe* 

*ttE«i:raai»=«**^*> ^**1 0lcE«^)»K 
a-tt#E«^Bo 

■/riot, 

a^;w icuEEttf - * «rfiy*-r fc» oasfcwatt* 

tjE> * y t v- ic^-r ^ ^ai^ ± trT*- * 
^ ^> tz tt> (D r u << mmms&u t - 

«rEr>f L -*-8SKj:oTa6*flis*t*m**fflv»-c,.iir 

E«'J7l/^ibSiU$ *LfcE«f»- ^ i5 i ITWE> 

■ti>tztb<r>mm.®^t Sr-g-tr. mm.^y-f<, 
iw**i4] sEa^a->^r-A-c*>oT, 

ay^-t^-^t, mu? r hmummr- 

9 ^- X Kit 4 fc*Oflf- ^ tttiJ^B 

tEfif- 9 imte.9 71- v y^*»»»=*jitf 1 1 
-r 4 * w^si 7*- 9 #ji^s t * « ^ . 

SB ^ * -T 4 »BH8tt#E«ail 
TWE*Bl«ttflcE**« « * 

WE> y t u K*ti" 4 r- * fSffiis J: f- 9 •& 
Hff-r 4 * <o t u -i m ja 0 ksb t , 
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-f^mthisxuFm&i, met \s4mm®t&&^fim 
4r«r«B«iixe k # v> -c, tEiDf '^tori til 
r w 4 st jgsais#Eftgfi 

mz$Lti>mmnm.*m izm e» ssaia-ttEiisiEg <om 

ft/cmrEXe«a^-*©Rffi£4 tf^&fc, WETl^ 
-f«iaB»ffl»:#LT»*i-*fc»«)ai$«»4:** 30 

gcD£T£g£L f&EI D^?:/14|&*$;h. 

4, 11*91 5t=c«o«aiieiray^7 i Ao 

[1**31 17] $ tlfclfrE I Df -fit, ftfEX 

ixi>, Ht*gl 6K|H«O«jtX««S5/^f-A 0 
[S&"8©#8Hfcei9§] 
10 0 0 1 ] 

lftW<OJ%? Z&ffifrm] 8tefMU3J:U f 40 

3«a*e * fit x mmm&mmmm. %hxf\z*ti*m 

[0 0 0 2] 

"jf6£E1S:3Sei: L"C, MR AM (Magnetic Random Me 
mory) T'H ^i f ft§ £:K.T</»4o M R AM-tV^ * 
f4. *«**a[lIS&t:^fiS;?^/c«^c^^lSat4^^ffl 



[0 0 0 3] itt^-C«i«jKh (MT 

J : Magnetic Tunnel Junction) Srfljffl L^SHa^ 

4 * ot£ie«f jRnift n jt#i- zzt tfstm $ n-x v» * . 

a$t h > * ^-g-^-^i- * > * 'J -b ;v fcffix. *:M R A M 
fV-f'f *Kov>Tti. "A 10ns Read and Write Non-Vo 
latile Memory Array Using a Magnetic Tunnel Juncti 
on and FET Switch in each Cell", ISSCC Digest of T 
echnical Papers. TA7.2, Feb. 2000. is XV "Nonvolat 
ile RAM based on Magnetic Tunnel Junction Element 
s", ISSCC Digestof Technical Papers, TA7.3. Feb. 2 
ooo. m<Dt&mxmz fflTji 2 ixx „ 
[0 0 0 4] mi 7(4. h >*)Vm&%!>Zm-t2>*f) 

[0 0 0 5] 1211 7 £#HB,LT, MT J >^'J-fe;W4, 

ttmamitir z> y > * ^mfrnftm* t m r t , 7 

^-fe* 1-9 >v***ATR r^-tr^h^>v 
**ATR»4, e h«gB LiSilfV-^iglS L t<Offl 

k, y >*)i<m.^&in,m?-TMRt&mizmwtztiZo 

ftmmiZli, Tir-bX h 9 ATR t LT, m# 

[0 0 0 6] MT J > -=6 'J -bJKCJtLtli, t"-^^ 

B#i3 <k vr- 9 m.}&mz& ^x r- ? m&v.m.)s xzrr 

- * #&B# tr r'- 9 m'ZMM. * mt 1z #> <D 9 h f 4 V 

wLt, r'-^^m^ir h >*;ne^;seim^TMR^ 

SSfemffiGND^y^^^ >-r-&7ti60V-X|ftS Li 
^Scfi£ft4 0 
[0 0 0 7] 7"-^g!ttlB#tci3V^rii. 7^-t7F7> 

Stf-fTMR S4, V-^gSL («AfeS;JEGND) UJ: 

h®.B L?>r$izm,%.&)i l z&&ztiz> 0 

[0 0 0 8] HI 8(4. MT J **>)-k)UlZtt-r2,7>- 
[0 0 0 9] 111 8 Sr#flgLT, h > * ;M8 ja«fiu?&^- 

t, mmj&mitmt mrtz) f l t . 

ssir i o t4 1 4 r- fm&i&mzfccttisHzmte $ 

tL4att#@ (£IT, #t:gfiiftiitftt^) VL 
t;«4, %Mtemx-MWLZfLi> Y V^JVA'JTTB^It 

"bix^o ifia-fb^vL(4, m&i fii>umr-9<ou 
[fij^a-fb^^^o 

[0 0 10] h V^^a^tffigtSf^TMRO^figi 

i4, @3ea<fc:sFLi5«tu f esa'fksvL<oH<oa-fk* 
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[0 0 11] 7»-.*#&*K*V»TI4, 7-KSWL* J 
^f&ttftS T * Hr * h 9 > 5>* * A T R l± 9 - > 

*7ZtiZ> a :©«»T, aftWWVLSra-fti-**: 
tfxor- If y h*BL*«tW9'f hf 

oa-fb/? If y b i»B L£ J: tf9 -< h T4 v » K A 
W D L * ft -Pftiiilft £ 7*- 9 W&MM. <0 |6j § tc J: o T 

&S£ft&o 

[0012] m i 9»i. f-*»a**fcMT j >; 

[0 0 13] Ell 9*#fi8LT, *M4K^S*l4«#H 

«KKJ:-3T^C*«*H (WDL) <Djjfa*m-r o - 

*«fcjj*3*t*«*HyMU If -7 HBlBL 
7 »-^#i&BS&K i^t4DSI#H (BL) ^Tp-fo 
[0 0 14] effififcffc*VL©«fl:#!R^ i»^-H (W 

dl) tH (bl) t<Dma>*. m<¥KmZtli>T *7-v 

[0 0 15] -7J> 7Xfn^ K#&i8lOrtffl!l<0^&K 
V LOaibTjftli^'fbL.fcv 1 ., -ffcfc>*>. hf-fv 

-^tat«*at»*Kii, f- ft* 

v> 0 MT J > *'J -te;WC— iftfcai'bTjIak 
*»*)E1t7*-^ W-^;Hi, %ttz%v'-9 %SLtf"$kft £ ft 

ic^^ft^id^. gaa-fMVLKttL.ra'ffcffl!*!* 
^[Sjoai^tenin-f^i ticj:oT> a^b^att^^-a 
Tta-fk^iS] £ mt z * <£> K'j&g&a-ft u ^ v^a*t tf 

[0 0 16] III 2 0«i. MT J *f) J b)l>frh<D7'-? 
mtHW)ft*MW1r2>m.ltmx-$>2> 0 i2 0Sr#f.Lt, 

li, 7- Ki»WLO«tt'[bli(6»Lr^->*Vi-*. 

I s •?> h >*>H8$C*SSt*^-TMRO 

tfc, t^fc*>MT J > 'J •fe^cOlEISr' 

mii^tl*. ^rtx.tf. kf v f&B l*M5£S 
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t, MT J ■feJl'OE*?'- i:**"^ 

& o 

[0 0 1 7] 122 H±> ¥*#*«LhKfls«*ftfcMT 
j pt^e «;-t;K0#3SllT-*-&o HI 2 lS'tlLt, 
#g«S U B J:K»J83ftfcT 9 -k* > 9 > nT 
R«i> nffl«*-C*4V-.X/ KU'f 1 0J3-t 

CT3 2 0t, y-F 3 3 0im4. V-*/KW 
io >®J*3 1 0I±> h*-;v<3 4 1 IzifctiZZtiZ 

[0 0 18] 7^fFfV/?h^WDLIi, V-^^S 
LO±Jg(C8gttfcftfc&«Ei&/lKJ&J££ft*c 

;ua^;«*n;mT-TMR(±. 9^ hf-f v? m&wdlco 

±SflltcEll#tL*o h V^^a^St^^TMRIi, 
7s Y 7 v 7 Z 4 S & S-Xf^ > 9 9 h * - * 3 4 0 K?£J& 
Stltz&mmt-frLX. 7#«F7V^?ATRO 
V-*/ KW >^3 2 0 tm.%83iz&<&2ti& e 7, 
h7^3 4 5li, h >*)l>m%m.til%?TMRi:T? 
20 -t* ^7 >->*^^ATRi:m^;K)^*S^-r-&^:i6^IS:lt 

e»*L, mn\±<D^nx-^^ixi, 0 

[0 0 19] If-zHllBLIi, l>V**f*«ft*?T 
MRt^Mtc^^ftT. h v^;ua^J£tn;*T-TM 

r-9mmm^i3^xii, v-vmrhitztz. 
\si%m&#imizm&ftt2>ztiz£vx, t 9**1- 7 

>i?X9 AT Rtf9 he, ifUCilK T^-fe 
30 ^h^vy^^ATR^UgilEGNDi:^^ 
■7 > * ft?t h > * ^a«1£irL#T-* s . If -7 HlBLtt 

[0020] r-9m&w.ffite±u ! r-9Wiiiimffi.-t> t M 

-Y l-f-f ->'-7 h^WD LJ±. ^«BE*ft«^fflv^-C^fiS;$ 
— 73 > 7-Ki»WL«±, T^-t^. h 9 >V7s9 A 

«e>4*^*t>, 7-K8WLli, ®2lL7t^JREiBUS* 
40 3BffcKK»t*ii:4<. h 3 3 Oim— OE«UB 

ft*o*<— fee<)-c*^ 0 

[0021] 022 \±, 021 ICTj^L/^t^Sr^l-'&M 
TJ^^'J -tJV(D±mmx$)i>o H2 2 S-#1LT, M 
T J t< -k;Hi, > -7 vo.«lzE$ftfc7- KWL 

T J ^^E';-b;Kt'0 b V^^a^Sfit^T-TMRJi, El 
2 li:^L/:iTt- a > 9 9 h * — ;l^3 4 2 Sr-fr LT 

j*i&i--&tr-7 n»BLtSfas*i-c^*o 

50 [0 0 2 2] 
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[0 0 2 3] 8- 3 1 5 2 4 7-§"£*RKIi, ico 

**v»«iiin«a, fijE*fr*} c t tcto-c. steals 

[0 0 2 4] itz. M2 000-5728 2 
i2 0 0 0- 5 9 2 6 0&fi:PI/T?til.J:-ji:, :o 
J: -5 ^ ^»i> v»fcu>4*»»lBI C*- Kt L 

[0 0 2 5] — teftK, iOJ: 9 fc&S^-;' THcfc^T 
li, rt«C*«Sii*^*IMtE1t««t Lt, EEP 20 
ROM (electrically erasable programmable read on 
ly memory) *?. 77-r/aEEPROM#fflv>f)JiT 
v>£o Ltf»L&J3*£, £fte>0^ 'J it. 

ISLV>tli^i^K fib*,, J:*)fi?H**»ffcS 
[0 0 2 6] ttz. *S«5F-yyK*v»Ta«t6**rtl 

» 7k*v»tm\ mmmt) k*v? 

[0 0 2 7] i<0%W»i. i<OJ:^iP«4)gftt4 

4 7*- * a« ^ ife * « a e> ir k * *i 

^fflv^cigf^, »Ea« : il->^-rAi3 < tU f i?igXg 40 
[0 0 2 8] 

if, g«±tcj£j£Sftfc»&«14#fB«f£g-e*o-r, 

*«±KJBjRSftfc**ttEiR*, **_LfciJV»-C, * 
*ttE*oT»IIK*v»r, *mttB«io^4 < t fell 

"Six. ■So 

[0 0 2 9] tS-t L < tt, » 1 ©«ttfltKtt, ttttttE 
«o*®»KJifiDL-rs<bic^j«$fti 0 so 
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[0 0 3 0] ttz. ffUOi, #*ttE«ltt>u- 

«c»jfi*ft* 0 »*l<«±, SKmia^E^itii, 

fiS^6*I^IB1tf'-^^iS#-r^^»<)<7>^2<7)m 

[0031] *fc»t l < a. mmm&iifl&mmmt. 

a^65HIStl7'- : 5'4-«^-tS^:*0^2^>«a 
tt#R**+ *«»0«tt#^ * 'J -fc JHft*B« £ ft* > 

mztefc £ ftfc»*ttE*K: J: •=» T«EE $ ft* T > -r 

J&8Bi:£$ Steffi £* 0 
[0 0 3 2] ^ibiztif-i L< tt, Si2ia8&gBti, T>7" 
■7-fipiTV-f®2@KSpi:OW(cKtte)ft, TJ'ftS 

mm s'ftfelB«7*- ^^icf^^evruw S ft* 

fro 

[0033] s^Kift l< a. jammRmt. 

[0 0 3 4] **v>li, SMcfrS L< it. m&<7)m& 

K it . r v f - 7- SB t=itis-r * «tt izh L t fij-Ji iz¥ 

[0 0 3 5] * fc, S*> K#* L < J4> ttftOtt&fHB 

ra-^ K^ffitfcK^JSg S ft S o 
[0 0 3 6] **VM±, S«blC»SL<l±, 

«t vmm&tzmt. m 1 <o«gtt#K^±^ iciwi-x^-c 

^Sft^o * 1 ©SStt^jgltt, ««ttE^*3 J: t^Sdi 
^itf&LTJgfiESftSo 

[0 0 3 7] 4*CC:©J:-5«:»jaECUv>r»±, TW-f'lS 

[0 0 3 8] i tz. #i::<oi d 4*j«^*v»rt±, r 

■C, #a«-Jg-E«L*J:O f *«ttE«li:ra-«t=»ja£*ft 
*Ei»fc:*tLTts HlOiMli, #^a*?Ei^i5 
J: tfagmttEfc * ft So 
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[0039J z.<D&w<F> J ®.<ommzistz.\t, n^t<Dm 

'J-fe^EeSftfc^'^U-f SBt, >*'J7 
*6cOTL-f®2lelE&gei:> MttEJIlK J: o T« j££ft 

if* * >j r n MF&S ft&fBfS-r- * ©MT 
[0 0 4 0] rotiic? fjlcffiO— ooJSMK&x. 
i titz 9 71- y -f t , SKaa'p^Sf- * OfiB/g-is J: LP 

<gmr-9Zwmm-WithLx, wtthvtz&wr- 9 i 
it, <gm.7 r -9i:9 n-v-f^&mmz&ihttkt i> 

ao^a?*- ^f?m a 
jtttctif'- * * 'J 

•t ;ujo*EM £ ft£ p< y r u SB £;Tr £ SJKatttelB 

air h r- 9 nta & * v 7- 9 i m^-r <& tz # <T> 7 

9t*t£E«&K «t i rmi& £ ft* 7 > -r 7§B £ , rv 

SSsE £ zi * if* ■y -f^m^WSMS. * mas 

«t o^if- * #&i£S i: <o -cassfli s ft & « & k* 

[0 0 4 1] iO|£W<0$fccaiOJBffitwft^.tf, SSjfi 

'J -t ;l^*E6 £ tltz * * 'J 7 U -Y gp Sr*-f h B 
iJTV-f & :r - * Rffi & i -f- 9 Sr H^f-f 

7 >r *»v5MSftfc*JfeKJ:oTilHM£E* 
7Mli Ufa* * ft fclSflf- ^ OKtti i5 i Cf*^ 
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[0 0 4 2] )fiL<li, ^|!J d d o ^5eC»^<0S!^I 
iOttt8ftLfc»*C IDf-v7liiiS^. 
[0 0 4 3] ifeffiL<tt, i4$tL/:IDf-?7 

[0 0 4 4] 

10 BKov»THlB*#JBLT#L<«W1-4o 4i5, 0* 
[0 0 4 5] [$M^S1] Hia, *J8fBO*i© 

[0 0 4 6] IU1 Sr#SS LT, IffiO^i 1 Kt£ ^ *K 

ffitt#=iE«^si ai±, ^m^m^r-9mm^nn-r 

ifcftOMRAM»2t, MRAMSB2 i: OlB»= 

ZfitzJ >9"9 9 V^Eft5i:J:otf«?ii4. ®2 
IHg&gp3l±, 7^ftlt4 irioT^gft<OP^T-iiS« 
$ft4«?S[tc*o*v^T. MRAMS6 2<OSbf^*ftll»-t 

[0 0 4 7] H12li. m 1 IZTjiZixtzJ >9~? 9 >XiE 

[0 0 4 8] H2Sr<fSLT, 7>ft»4tj|ftt4 

4 y y 9 9 y fr-ymztei&ztiZo m2 

cfcD (a) , (b) ICti, 4 y V 9 9 y *WMk<0% : £M 
30 £^-t-7ti6<OP-QBfr®!lrt f ^£ft<2>o 

[0 0 4 9] 112 (a) *#BBUT, -YV^^V^E 

£VM±. 1212 (b) «-#SSLT, ^>^^^>^E^5 
l±> #«E^6 £#JSEH6 0«ffi«S*J:irFH«5KW- 

4>y?9 V^E«5»±> L< tiTMSB^ 

6 *»ft**«fc J:oT£C*«Jlt*«tt#«7 

9 >*&tiL5<D4 yy? 9 yxm*m±$*tz>zt 

[0 0 5 0] iwioi:, -Y ^ yx&tfW±Ltz 
E8tfflv>t7 vf ^-g64®*i--2>i ttcj: EiH 
ft, ■rar*>^E«l^-7 r »*^4< LT t , a«ii£2)£ 
m&LtzTyT-fZMf&l-ZZ- Z<Dtz#>, 

Biatt#E«*l«©'ha!'ft4:a4ii:* 1 ^#*o 4i3s 
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i£ic#^Ti4, >t'J7i"f»ioi:J3v»T, «Bt4te®l 

[0 0 5 1] SOTl *#ILt, M R A MSB 2 14, ID 
1 7 KipLfcOi:H«©flMfc**-1-*MT J >*y-fe^ 

-YSBi otcttl-s^-^SEffi^D^-^&i&ffcS-ll 

[0 0 5 2] m&\Bis&W3ii, tti/-t+i';t-fgc 
i2t, ^sftsp ni, mmmmu i 4 1 *-g-tr 0 * 

T-f >*SEi&5 K££fc»i*Will£*»i: LT, 

1 A QKitttSttBE * 3§£ £ * * £ 
tfcK, -J-O«ffiU^^S-ft0»1-*o MS'WiBl 314. 
T >7 L ±SB4 i^U, MR AMa5 2^0»i^Ji^iJ 4 

[0 0 5 3] fS«P/-fe*i'J tr-f 2 14, SI^MSC 20 
1 3Kio-CSj|?^fi*Offli, * 4 Cfi8S«« 1 

/*4a«Jf^lfl 2 14, j£g«SBl 3 i:J:otiSfl 
SftSff-^ICttLT, -tr^f 'J -f- J m&cofzi6(D7*- 9 

-f^o »fMijFK»4, MRAMgP2T*Hfi : S*l..&'<# n 

tt4„ MRAMSP2— WKi^ 

So 

[0054] gi3i4. mi izm^titzmm®m^3<om 

[0 0 5 5] HI 3 £#K»t_T, HigiftWgB 1 4 14. %M 
E«15t, 6 t. 'J7rU>^4«l 7 

i, h U^-xU-* 18t, BiE^fflllKl 9 £ 

**fro ttiftEai 5 14. SKfiStt^ieif^g 1 AO 1*3 

»ei»»^, mitnmmm-e&z ft w>w.mm&v c c * 

ft***.. £%8l 614, T>7"*-»4 *mf&-fz>j > 

p r **fflKK*fej«1-*o fc£x.14\ i$lEVp r 
14, »1. 3 VS*K«BfcS*l4o i't^M/^al/- 
* 1 814. fffiSl 6KJ:ortt«*«K|E»Sitfc» 

#m»£^af.ic, *inmiEv P r izm^tzftummms. 
v c c ^msse^ 1 5 ic£j£-r *„ 
[0 0 5 6] sastftUJiaK 1 9 14, 1 5 corns. 

-r&fc*., rt«*aB*EEvc c«u^Mj.±-e*^ 50 
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»#UH\ SMB&fMHEttS 1 AI4@1K«I^«IE? 

tt^co-e, Ei$fcffilllE&i 9 14, attortffiSBibft;* 

XT. SHV«ME*S&-*-*nffitt««EEVc ctm^u 
^vfcTESi:, HzI&ttJIIll& 1 914, a-t<DrtS6(alK 
i&ttfcfltL-C, MRAMSB2 rtWf-^«g^ 

[0 0 5 7] 1 3 (4, a-dri y Y d-j«2 

0 t , * ir V TfflitJEES 2 1 t , 2 2 t 

io So If 3>ho-;l,@K2 0l±, Ty7-fU4*frL 

14, ho-;viUK2 014. Si&O&SlI:? W 5 

yy<ouni±^t£^ 0 tztx. if, aran^M*-^ 

4 5i^O«?$(DSI«<0^ihS-eSo Sfc, a«3Vhn 
->KIS&2 0 14, ^•g6^om«Kl'fSB#1C12, ^.SP^fjf 
-^SM^fttl^So^Cltoa^I^SttT^lb, 3I«S: 
mi&mtho **'JT»tfilIIS&2 114. tvt^BMK 

20 ttm-rs 0 M«0K2 2 14. 3 

[0 0 5 8] tSP/^i'Jf-f ggl 214. §ISS2 

3 ^. mmm&®s&2 4 1, T , -^«! i siiK2 5t, 1 
mmm2 6 ^11^2 7t*tts„ 

[0 0 5 9] %ii§*2 3 14, *^SiSi5:f o<D&m?v 

y*i§k&-r& B mmm&ms&2 414, Tt^xif^^- 

Xny* K;i/-y (PLL) -C^jft S 2 3 ic 
4oT^$n7t*iS6^n^ ^S-fciK, ^t'JTif 

5 c tWMiLTt^ d y ^«#C K c ££jjfc-r.& 0 |S)^p 
o SJflit^D y ^<d-f-CK c 14. mm®B62 6454^ 

DI0E&2 7 izfeit^tL-So 

[0 0 6 0] gm@B2 6(4. 7D^ffCKciffl 
v^T, ^r^ 1 ; c 1c*oT^|'BStlT< -5, 

7 : '-^*SV-14i&^}g^<D?iJSr-^tf^«-§-^^^ y T 

&frb<vmmm-%rit. m^t^titzinm-c^^vrm^- 
\zm^thixx^i, 0 r-fvmm&z 514. m^itzti 

0 [0 0 6 1 ] t"*— ^^SIbISS 2 5 14. M R AMdB 2frh 

@ffi2 714, f- ?ftb9B&2 5 *e»0«H9"fk$*ifcK 

[0 0 6 2] MR AMfB 2 14, f-^M@K 2 5Ti 
\mj]*%<tt-tZ> 0 )5r43, t*— ^DAT 14. ±fE<DS£tti 

43 4 vw&r- ^ ic«ia l jt t <7)-e* 

» So friz. MRAMgB2C9lfJ&Kov>Tg£ l 81--!>o 



(8) 



^H2003-243631 



13 

loo63] buwu mr am^ 2 (om^mm-r z>® 

[0 0 6 4] H4 fciMRL-C, 7 ok 

>J -fe jwff it-rit^JS LT7- FIW L J: 7 <f h 
ftfcWSLT, h*BL£J:U f V-.**SL;d»E«3 

TMR jS-fctfT^-t* b9 V->*^^ATR*-&tfo 
[0 0 6 5] h >*IHBjK«tt*^TMRtt, 

LTtidic a-ffc^rWJci&i:fcWB;aa:«:*"t*o 

( "1" ) fcitTL ( "0" ) <ov>-f :tt.2 i <07 : '- 

■f©raiifiRmaxi3J:U r Rmi nOV>fii*KR 
[0 0 6 6] #y-^iSL», ttlEGNDi^ 

•K <& "7 ~ Ki»WL**H U^WCfStt'ftSfr'J.M 

JEGNDi::7;v^>$*Lf.:#cSK-, if-^h^BLi:^ 

$ ^L^> o 

[0 0 6 7] j^'J TM8B1 o Kima^aw 

uov>TBi93i-&o Hi lZ7FLtz7*: l )ffl2imS6Ul l 
rt KEHSitfcfT K9>f '<8 OS-^ff^o *T V7 4'< 
3-KWRdi:*^t, *tJSi-*7- KJftWLiJJ: 

[0 0 6 8] f3-K«*Rdtt, H«Lftv*7»3-K 

tzm&i^ (fcfcxtf* rtatitivcc) 

ttH V^fctWSSfU *Wft*VCIi. y-KNdttL 
(fcfcittf. S*1EGND) fcRje«*i* 0 ^ 
4<fct, l i^f-*BBJ»ft« iffl iOf - *t 
a»f*rt^^v»t, ^^e'J-b^f^ - K«#R d 

[0 0 6 9] fir K7^'<8 0fi> y-KMdfiJ:^^ 
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T j > -=e y -b/u^f-^tafttH i^;wcr&1£lfc£ 
8 4<oy-MH±. MT J > ^ 'J tJV^^f - ^fSffi 

ho 

[0 0 7 0] LfctfoT, #ffK7^^8 0 tCjS^T, 
7*-*#i£l$K(i, F7 >i?7>9X4 yf-S 2&9-> 
io * v1-£fc £ tt: h 7 >V 7,9 7,4 y*8 4 

>L f - ^ h 7 > y ^ ^ ^ 7 f 8 4 

- yj-yfZ 1 1 \z b 7 >V7 9 7,4 y<f- 8 2 

[0071] s&ic. #>*y */ufrfc#jSLT, 
9m&i%z&ttr-9mthft&>9\>K&\,*x, 

7^^>f 7f 90i:> 7-fhf>fv7hIWDL^« 
StttEG N D t *«t 4 h 9 % / y ^ ^ ^ 

Of9 2i^Ei?Wo h7>v^^^7f90 
20 ££^9 2fi^ #>*'J-te/MTfci5V*T, *T K^-f '*8 
0t«'J7Ni51 0*^"CKWl^El?^^o 
[0 0 7 2] h9>y^^^^f 01*. IMlHt-g-R 

EOR»E*t/REt*'- hfcSH"C, 7-K»WLt 
m&W.&GNDk<Dmizm%ffilz&&2ti2> Q h7>y 
**;W*7^9 0l±, flWiIEVcciW8*lft 
h*#U 9 4 hrM ?7 h»WDLi:««tEG 

Tfi. ^>v^n^7f8 2, 84, 90, 9 2^) 
Nft^JVMOS b7>i?7 9~cmf&2ft2>o 
30 [o 0 7 3] T'-^Sii^Ftw^v^Tti. F7>y^^ 
>f y^8 2(2:. ftO»«-&WEHJ6aFL"C^->*>L 

y hjBlWDL«:fS14<bi- ho ffittj^W:7^F7-My 
yHiWDLtt, HU^;H-KjeS*t3ty- KNdt* 

[0 0 7 4] f-^Rffi^FtwiJV^rtt. 1^7>yX^ 
40 7 f 9 OtCio-C. #7- K«lWLtt»»mffiGND 

SJMfRE^L-C^-^tVlt, -/-KNdO 

NdtSSJWo ai:E§Lt> JWWf^WXBi"* 
T9*7 t 7 >*J 7 9 AT R<D 7- V&9~>*>L 
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[0 0 7 5] |BjHI<0«j£;»i. ■k)V?T<D'7- h*®. 

hf'-f v ^ h i&W D L <0-3§ffiih teXl/V- K8W L is 
ta$»i:ElfH. io 

[0076] ^ * >j mmmmu i $ <b k, 5^ h 
K7-fA$u«iaKi sot, ^'j-t^ijr.ttc&gs 

flfz9^( h K7-f/WDV a, WDVbt, XJ3'*v7 
r 1 75i, f-^ATJSS^l 8 0b bi&tto 
[0 0 7 7] S«P/-t^i'J-r^a5 1 2^t>^ttS?ft 
£M A RMSB 2 ^Ott^f— ^DINIi, f-^ATjSS 
T-l 8 0 bXglfbtl, 1 7 5^Lt/ 

-KNw^fiSSW. f- K^^flJfliJIIIS&l 5 0 

■f'-^isiWyS^ie^^/SDr, ^^'J-b^iri: tc 20 
#^SU«^WDT a, WDTb£fS:5E-*-*o 

[0 0 7 8] #^-=e'J -tr-a^jKis^-C, 5^ h h*7-f^ 
WDVali, ^I&-t-5*iiftUffll«-§-WDT a KtSCT, 

wtc.-r^if^ h^B Lw-^m*, rtSBSissmv c c 

9-f f- K7-fAWDVbli, mtitelUff WD 
TbKIt-CT, tifc-rZVv hSBLOMf^> F*3§B 
m^.mJE V c c £ X ^iitffGN D (D^-ftifrxmb 

[0079] r-*m&mza>^x, wsmizttfo-t* 30 

teMtifWD T a is <£ tfWD T b li. #&-r*- * D 
I NOU^JMciStT, H l-^;H3.fc U-'L 7j 
-fo(-iS::6 fcfcxii; H^;i- ( "l" ) 

Kli, 5^f FK5-fA-WDVa*t.W 
DV b^[6]^'9^[6]tc-r-5'#i2 s «5£+ I w *m-ftztb 
K, *&$W{I#WDT a^H U^KCtSSgStU WD 
T bfr'L U^WClS^ft*,, RttiZ, LU^ 

( "0" ) Or'-^fct&tf^Kli, 7^ h K7^M* 
WDVb^ibWDV a-^|fi)^^*[fi]tc-f'-^#iXmSt- 
I w£c£1-£*t>K, #iifyfflI'(i#WDTb**HU"^;l'^ 40 

WDT a (±L U^;UHIS^$tL^» 0 J^T^iS 
v>Tfi, gfcS^loJOT'- + I w.fc £1f- I 

w^g^Lt, f-^siisgfLi i w t tsie-r^o — 

WDTbO^I^ L^JH:g:S?n4 0 J tz, f- 

[0 0 8 0] 9 Of-f V v Y i&WD LisXZf 

\£v h&B LOM^rUf-^^mffil piJJ:O f ± I w 
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(Dm&iZid^X, 7>f h F^-f^WDVaiJiinVDV 
bO|Bi&mff£, S%SffGNDiS<kU f F , 3S|5^^mffV 
c c £W t <(> nnt£-cafe£ 0 

[0 0 8 i] >*';rn'SBi ofrbv>T-?m 
mmmz-o^xtsiw-rz* > y sanjg&gB 1 iii, s 

Z>tztb<D7-91&T>\0t, f-^^D I 0i3 Z1f&\£ 

^•tro aaji^r- FRSG^y- n:tt, 

LjJ^?^,, ^'J-K37Al^RCSLIi, n 

* -twwwsi zthtzm&iz h u--<;nzfSt£ 
»t"5>#t*» 1-=5:fc*>, r'-iS'iglD I 01i> T L-fgB 
«fi6;i:-r-&c: b\zX -=e'J -b;Hi, r'-^Ktb 

FRSG^Ltf-?iSD I Otm^WKife 

[0 0 8 2] > * 'J J§:Slslg&6B 1 1 «±> £ h tc, t* — 9 
RtUSIKl OOt, T'-^^ffimMttiP&lllKl 05t, 
«^7 7 1 7 0 i:, f-^m^SS^l 80bt^? 

IffVc ci3 £ZfT-?mD I 0<OWtwS$CWUfe-&S 
^fcm*«» h 9 > ^10 7 **i-* 0 ttfi^ h 
5>y^^ 1 0 7(±. MHWRE (T'-^^aj^lc 
L U^^tcStt-fk) S-Sft* Pft^^MO S h7Vy 

[0 0 8 3] h 9 1 0 7 li, 7-'-?W. 

tb^lCisv^T, T'-J'i^D I 0£F*JgB^i!iimJEV c c t 

h r s G-miRmwv YWiKh-mi* 

*'J-tr;K7) h > ^ JH8^,«fif ?-T M R - 7 ^ t ^ h 9 
>v'X?ATR~V-^SS L (MIEGND) Oft 
tt*iliai-4o Cft-CISCT, 7 , -5'i^D I Otrii. S 

iR**v -t^<om.^mzmctzms.i^ci>o ^is, 
1112 icj3v^Tt±, mi*&m*mj&<v^-?mmmffi.®:i& 
mmomimLtz^ t ^m^izr-^mtummi s s- 

[0 0 8 4] T'-^^ffllslKl 0 0»i, t-'-^^D I 0 

BllOi, y - KN 1 i5 itfN 2 tc-en-PtL^Ic.LT 
tt»tfeit*«ffi«*** J >'^->*' 1 1 l&S-lfl 1 2 
t>^7>7*12 0*J:lFl3 0i 1 yyflKHO 
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[0 0 8 5] *>f 7fiKi i 014, i m<or-?mih 

fdf^lCiJ^-C, /- KN liJ«tO f N2<D-7*»WflI#^S 

l l l IsiWl 1 2li, J — KN 1 43 4 
XfH 2 ©*ftW©mffi*«#1"*fc*KtS»tfc*t4o 

[0 0 8 6] -fc>^7vyi2 0(i, V-KNliSitf 
N 2romffM^iiiP§-r-2>o 2S§O*VX7>yi3 0 

(gj^l 4 OK'Sift'So 9 y^lIS&l 4 0(4, Wi^.9^ io 
= >7\Zt3\-tZ>-t >^T>7*1 3 0<Dffi*«r7;vS»IS 

TiSHiS-tai: t fcK^^LT, SEaHf-f-R D * y - K 

N r ^tti^-f *o 
[0 0 8 7] l@Of-^l?ail^l±, 9-f l»7»<f5>* 
fgWDLI^'f 7*mS££a££<' 1 #c^-Cllfr#it£ 

hj&WDL£sS£ft£'r-*#&l;ijin pZMWZ'* 

14, 7'-*fgffiB#K>'<>f 7 *mSfc OBIS 
S-SJrfclwEfii--6'J&il**4^<0-r, III&fl*J££ffiB&'ffc-C 

[0 0 8 8] *10KWIMt»:*v»-C«i^ WJfe-T4 9'f 

hmwDLizmtiitftfLZtir^-b^ikm (i 

(WD L) =0) t\ S^^^e^-tr^^^^f-^^til 

mz&tfZT'^fm.n.E.ii-. msfiy** 1 1 1 

[0 0 8 9] HS2«)»llJ»f^CiJV»TJ±, ««^f 

(I (WDL) = I p) T, i"&;b*>, WR 

?mth**3k?r S *i<&o fS2-Of-^SEai^F(ci5V»T. * 
-f yfBR 1 1 014. f-**D I 6*y- KN 2 fcjR 

9 112 KJ:o-C«l»3*i4o 40 
[0 0 9 0] £ O i ^ ft/^ 7^a#Srftffl i i 
{CioT, a^^*';-fefl/«»-t'J-t>V'SStR c e 1 1 
14, ftloKUttft*. i-4te*>f*-^«ffi»ft«r*' 

j:*>, »2ottmi6ft^K*»t*7»-^aiD looms 
[0091] Aflt»cji» y-t/HcmacsstR 

m a x K^-t4Sif- * (fcti " 1 " ) **E1S 
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v y h Wimm. I (WDL) \Zi Z>;UTX «»©fMi 
Icic-O^V-bJVJSfiiR c e 1 1 $ < S O Ki& 

t r , h > * frmmvm* t m r * »*t * mm**«iin 

SStRm i nKitlBi-4E*7'-^ itzhkM " 0 " ) 
**Ee$nTv»**-&Hl4 % *1 OSWSl^i *) f>?S 
2 ©«iBlM'M*©2fJ& , » f-^«imfft4®< 45= 
J4, f^f ?HI«I (WDL) Ki:*^ 7*fl£# 
^ffliaot^t'J-fe^IStRce 1 l#*l<i5:S 
(OKISCT, h V^^SS^tni^TMR^citn^mBiE 

[0 0 9 2] ■feV^TVT'l 2 014, y - KN 1 43 4 

n 2 tz*ti*ix%nztiti*E.< i-%t>*>mi 

2 <o a u <o -e n-m k 43 tt -a t* - 9 * itm-? 

tat)* z % izmti&ir > > 7 1 3 oornsj*-? ? 

flftl 4 0 izjL^xmm&Zify yf-Lrmiam^rR 
D££j£-t<i>it K4 v, fiEm«-f-R D(4, ii^^e'J 

Di*;i7 7r 1 7 014, tttB'fi-^RDUJDC^^ai-r'- 
^DOUT^f-^HJiSfl 8 0 b^m*i-5o MA 
RM8B2 irbOWL&T- 9 D OUT »4, r'-^ttStl^ 

1 8 0 h ir b^Wfc/ ?■ 2^-Um.^tt 

So 

[0 0 9 3] i«0<t t IC, 13 4 HtfL-^JS^ -t tU4\ 
t^<, MIR** 1 ) -tfrKH-tZT ? *X 7- 9 

hiSL OT , -^^43 4tf|^-<0-b V^T>7 B 
^75*-g-^ fL-ara— Of- ^MffiMK^J: o-C^^ti-* 
mffJt«!K»^rBlUJf-^* , ^J***t*o L/w#o 

[0 0 9 4] *5VMJ, MT J misfit R 

m a x43 XVRm i n 0«f Mtt4m««a*r*-r 5 'J 7 
Tl/^-t* (Hl^-f) SrESLT, 'J7rU>Xt 
jutc^o-v^r^^Jx^^mK*^- KN 1 iJi^N 

2 <o— -fiizxti-r zmait-tzz t i>oif&x~$,z> 0 z\<n 

«(£(C43V»TI4, ^m«-^RDJ4, * 'J ^z)Vt^ 

StSn^T'-^^D I OOmiEt, 'J7tI'>^W 

ic(4, -fe^-r* i |07^*^ro*t7'- 

So 

[0 0 9 5] ^IC 9RttttitcE1fllEa 1 A tCfeltSl' 
v^Eif»l5 0EB^J:y f -t<0®jiXeJcov>-C 

[0 0 9 6] 0 5 14, 4 ->99 9 V^E*SlOE«SrSiW 
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[0 0 9 7] 05 £#BB LT, SfilfiBttffcfSlicijStt 1 A 
t iz^giJ^n-So -iT% Si2Hlg&gB 9 «i, in: 

mzmtLtzi><Dx*>h<, 

[0 0 9 8] ?S^mtt^ieit^tt 1 Ali, ¥*t#g«S 
UBXK^Sft&o ^'JTWgC 1 0Kj3V>Tti, 

02 1 KTFLfzffi&mtmm^^ &m&mmMLi, m 

L 2& XVML 3 Srffl^T, V-*&SL, 9^h-rV 
->* -7 h ^WD L is X V t* h jj£B L MT J ^ •€ ' J -b 

;v -5 x*- 9 m & £ j: v r- 9 m& * mn-r *> tz #> 

[0 0 9 9] &m&&mML 2 KKfiStt-S^'f l-f-f 
*J-y higlWDLli, 112 (b) (C^?fL^-f ~s 9~ 9 9 > 
*Ei&5<DHiM£jtt|iJ*|Hc, ^OTMSB^iCrfflOffigg 

^^n^^M^fflisijLr, ®MK«:ft'ffc;&0&.r 

£ m.MO (6] § * it ±ffl tC * <f £ * •& £ t £ i> <D 

tz, h>* ^m^mmm? tmrii, m&it-m 8 

02 1 t:*LfefliaHi:W«T*&0-C Sfrffl&t&5l3*i 

[0100] 0 6 m&tems (om&miTft-tw&m 

-Cibho 06*#JBLT, Ittftl8li, 
L*r»*-t*»JR-C*4N i Felt, ffl&U 
^■*HSi-4fc*0<6l»KT** h >**/ty TTB t 
LTfS:it*b*L*A 1 -A l 203ilt«r*tfo ittitf, 
iOA 1 -A I 203m<Dm*-l±. 0. 9-2. 1 [nm 

(i o-9 m ) ] mm^m^tL^ 0 

[0 10 1] &1£#K8li, SfeK, HfeiS'ffc/f FLi 
LTIV^^N i F elt, B5e«ffcJ»FLilJ:W f e 
G&fiS'ffcJi V L <h h >^;v^'J7TB t<om\z*;ti^tii& 
iJtl&Coii, H£«fWFL©*<fb#fa*HSS"*- 
-5 fc*OR3fi»tt#RP L t LXmf h tit, F e M n K 

settle v» r a &mrf& *> o 

[0 1 0 2] WtfHS Sr#S?.Lr, T >7"-?"dI$4 JCj3V* 
f, ^ 5 li, hf 4 V-y MIWD 

L tm— <0&m&ffl§ML 2 iZMfcZilZo <i>9~9 9 

>*e*5«, 02 (b) izTpztitzmmm&i&L, 
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SEi&S 6 cOTMSBfc i tfflOMSg * 8 7 «£ ? K L T^/S * 
*Lfc«ttfl:il7.i:<:*i-4o CfrKJ: «K 4>9~99y 

[0 10 3] Sfefc, T >x^S54 Kj3V>T, 4>9~9 
9>X®.&5<D±f§miZ, TH"gBl 0 £H« 

t^, at4ffK8^E?tT.4o 7M SCI 01C^ 

#lS8»i> <{ yy? 9 >^BEi^5 O'T >V9 9 >xm& 

[0 10 4] itLtrWLT, S2IUKS6 9 tci5V^T«i, 

-<O^Jg|fi*aSML 2 ^EB?^4^:J1E^3 6 0 \zft 
8 icov^r tS20KS59 tcisv^T»±^ig$tt^v^ £ 

20 tiizx t), fflm®t&%>9\,z&vbtiz>&mm&3 6 o«o 

[0 10 5] 0 5tc^L/c«iiO»BH8tt#IB1i 

[0 10 6] 0 7, 8*3^^09^, BB5H*Lfc»R 

iSte^fen^McDiSiiig^gi^i-^^i , ^2*^0^ 
^3^>»f®0r-^)4o 

[0 10 7] 0 7*#B?.LT, II (0) 14, V-** 
S L^ffig^n^^JiE^ML 1 <r>W,®Ltf5t.-T Ltzm 

2 mm-ti>tzib<Dmffit LT, &JgE*UlML lJh 
tc, S i 02*^ J:or»«Sii*JiHI6ltflt3 5 0** 

[0 1 0 8] (2) IZ&^X, <74YT4'Jv 

HfcWDL5&»E«*fi.*«*3 5 1 „ f>^;^^;«6t 
MR i5 J: U*7 9-te7> f7^y^?ATR<DF^3 
h^5S«-t-&^i60^3 5 2, ffi-f-Ei^3 6 0 
£®BB;-t-£*:*!><^«3 5 3, is X Xf<< > 9~9 9 
*S5 S-^i-S^46<0 ! Slt3 5 4 .aT;i/4> r -v'i/>Jn 
"0 X**ife$nSo 

[0 10 9] ZhK, It (3) tri3V»T, 
#f&MZH*>o &&#m7&. titttittSXIfT i N#*> 
h%Z>m®Lm<Dmt LXte!&ZtlZ>(Dtf-&&3X'$>Z> a 
a-tt^Kti, ^A-^'JViytKliCVD (Chemical 
Vapor Deposition) iZ X o Tff^l£ $ fli> 0 IS 

(3) izft&^x. mm®s&&9 \zn&Lxui?A h 3 

5 5 ifiJ&fSi, <£tL%> 0 <Z. itlZ X , Y 3 5 5 

XI (3) l/y^F 3 5 5l±77y"/^Kio 

so T^*?tL-& 0 
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[0 1 10] ms LT, XS (4) izte^X ii. 

5 btfZ^^&Ztlho CuH 3 5 6*i, 

tr-7 -> viDX 2 *v*iz£o xM&i Jit, 

^mmm^r^-t^o is (5) izs^x. tzt 

x.l£CMP (Chemical Mechanical Polishing) iZX o 

r, cui3 5 6&xv ! m\itt.m7tfmmztir. &m 

EH1ML 2 izW-fc2KZ&&&<V¥-mtte±lFfcttM 
ji*£tffitj;t>ihZ> 0 ZtHZZt), &JgE8Uf ML 2 K 
14, ^*'JTU-fSBl 0tr^V>T?-f hf-( v v h^W 
DLj»^/££*U /gj2I!S&£B9 l-£v>TfI-i§-E$l3 6 0 

-o^jjB; £ *u t>t"^"dB4 izis^x^i ? 9 y^WM. 
[0 111] -^^> IS (6) r«4, »1 

«53^^ h*=-;V3 40J3«ttf*hv;'7'34 5 

v>TI4, &JRBE&JBML 2±izmNim&Bi (S i 0 
2«) 3 5 7 Sfr&o 
[0 1 12] 1219 S-#B?.L-C, ^©Ig (7) Ki3V*T 

jO^fiK £ ft, R I E (Reactive Ion Etching) ^KJ: <0 
^f-z-Z/yZtlho ZtllZX*)^ ^*'J7V-fai 0 
U£v*TfiB't£-ffcBS 8 14 > -t'J -b^^fc^-g-fe^rT^SD 
X£ft&<> r*UC*JL, 7Vr^SB4tc*v>T»±, tttt 
WH8I4, ^Wmzl&f&Ztl&o %.<VTM (8) Kj3v> 
T, «tt#jR8±K»jftSflfc«l«H6»K3 7 OCSl 
T, .t/iEiR&tttt* 3 7 1 £ 4:^3 7 2 

>99 ht««t4fc*OlS*3 7 3 i:oV>T, 
VjJDX^Ufi Sft&o 

[0 113] $e>K, XS (9) Ki3V>T, ^v>JO 
X£ft7tfl«K, £*E»W«-fcL.TCu 
ICtc-T^U $t>lCCMP-eSDX-t4ii:tCJ:o 
T, &J5EI&BML 3 Sii&o £Ol§*, ^JSBE 
iia/iML 3 K43V>r, >*'J TWSiSl 0 KttJ&LTtf 

9K#LT, &SEi&3 8 5#tB:»tfcit4o 

[0114] i«73<t ^ 4ig*8T, %m<r>wm 1 Ktt 

g«(4, E E P R OMf 0«C<StEt*Sc*ri:. 
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feBTlfer*>*o 

[0115] [HJ60J&® 1 1 ] HI 1 Oli, * 

[oii6] bio *#fi3 lt, i <r>^m 

nz^mmmn.^m.^mzis^x\i. ;**';-tr;u* 

Hvi^aaUSSHtfJ-TMRtt, f±s«^s 
10 E&«MLnt, ffOTiOiSfiJUML (n-l) 

D L&XZfJ 9 >*EiBL5J4, &JSE&J1ML 

(n-l) \ZWLtfhiXho Tl"<U 1 0 ICiJ'v^T 

14, e-y h«BL^ g_UB<D&«ESU8ML nK&lt 

[0 117] -ttttK, Sang&g&gisJctfTVr^gB 
4K£V>T, &JlEi&/fML (n-l) i-^MLnf 
<75«±)f g&53-tciS:ltib*i.4:&JgEi&»4, m-%fei$M&* 

20 jgE&l 5) tLTfflv^ti-So U#oT, *M«0^ 

. m i ©se#« i mm *uiattfltc**«K*v»r ti, 

O^JSE^ML (n-l) lz®.lfbtiZm-%-& 
8 Ff-f y-? hi&WDLiSj:^ 

SBfc j: offiiJMSf £ 7 r a n mm t ? * £ t **r 

gio i*tlCJ:t9, H7K*Sixfcie (2) ^Jcr/X 
g (3) O^tcffl^-r^. #J^E«^ML (n-l) Sr 

30 tcl^y* h 3 5 5 ^^-r^-jZ^^^v^r, SBigXg 
£ ffiB&lbl- -art #"BTlfer * i> o 

[01 18] [%tt<O^SI 1 ©SSBffii 2] il Hi, * 

si B<D-£temi&*7Fi-m.v&-7i=> y ?mx'$>2>o 

[0119] ill 4r#SS LT, $m<DMWl 1 O^tHl 
2 C<fcd***te*E«i*1t 1 Bt±, HI 1 

Kttttflceitikit i a t «nM»io 
^^ev^ia[aKS5i 1 1, »/**i')f SB 

1 2i, ^S«SB1 3 t, m»«mff 1'4 TVft 
^IfiStX^TMRCffiSi-iattflsBIS*, 7>x±SB 

4 ic^fD-r^^tctiEfi-r^too, S]ai]i^gB9 

WId-T & «*<l K tt E* L * o o 

[0 12 0] iilCWLT, **i03^»l 
«£-7*iH»tt#E**111 B»=i»v»rt±, ^^'J^aiU 
KSB1 1, V ■r'f SB 1 2, 2l$#ai 3 

50 [0121] OH 12 ti, mi 1 lw^?ftfcSK«8^E 
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nm<omm i k«£ ■? & K&e#fais§£goigrffi[i] t «jt 
®!^t)3i»$tt-& j: -ptc mmomm i o&i&m 2 use 
o«ftcuv»r»i, »EEi»»9Kiiv»TfcattflEK8 

(7) K#J6-*-&«a:rgKiJV»-C, .* * 'J 7 l"f » 1 

fWBiDiLT h >*^ffiK«a*?TMR Ltlv\ 10 
®2[I]?&g&9:fc £tf7>f ^4 C9M#K^T, 

[0122] iWi^ii^ttii tlZX *K 7>f 

£*LKJ:»K T>-r-fgE4<?>ii«^*|6]±$-e--2) 
rii»fiSo a»/ 5 !&x.:h.l4\ II— 0>a*§il#£#<&7t 

[0123] [jH60»SI2] |tJS03g»2H*v»r 

[0 12 4] H 1 3(4, %m<Dm&2 Uf£d 
[0125)113 £#BB.LT, $*M<OJ&m2 Cft^X 

■5 *K*tt#ie**« 1 a (ib) »«»caa4*i 
^aEa a a p6 0 0 f-*^-.* 6 1 0 t, r-^mta 30 

gi6 2 0 i, f-^tM!6 3 0 iiIi4o 
[0 1 2 6]'%Ip°p6 0 0 K»4, 7^i: Ltlv> 

&*tS*K«1£ttlB1jg§eil lAiililB*, ft&t&W. 
<r>i> y 1 lx WW hfiz>o %m<r>^m2 iz^X 
14, *K&&i$IB1l%B 1 A S fctt 1 B £, JjUc * y+ 
v ~f \ K (IB) tfe^1-*o ^f-^lA (IB) 
14, £Ip d d 6 0 0 cfif- 9 *7r-^*b\z%m.-tZ>o 

tgmr-tuzte^ mmmms,<DM^ M&&xzm&* 

[0127] mttw&m ttziiznmmizm. «o 

y?-v-7t Lxm^zz tizzy) , mms,(ommm.m^ 
it-kx&Zo tztz.tf, ^mmm^om.K^sim&iz'D 

[0128] 91 4ii, as^aa-^© * ^ 
S&****K9§+4*:4:HT*4o so 
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[0129] B14 LT, «t®<0itap°p 600 

«4, fR/hsw-ft^prig*, *&m<Dum<oT&m 1 izm.*) 

9tr*v-7\K (IB) S-S«6 0 1 iJitTS^te 0 2 

®<0ciLaD D a6 0 0 ICMLT, nW&M9 y 

[0 13 0] nifm 1 3 £#B?.LT, t"-:J"<-J7. 6 1 
0J4, t=Sf-*02ii£i tfHS/g-fcfr*?,, f-^M 
tiigg6 2 0l4, ';riA (IB) JtK^Jj&Sfi 

^ y -fimib&ztitzi&ms, 600 KK-tswaf- 

ttiZtitzWWf- 9 li, f-f^-A 6 1 0 K idti 

[0 13 1] f-?#&3!Sfi6 3 0«4, ?/f?yiA 
(IB) ±KIM£ft;£T>7^£:frLT;£§:m£ft£ 

n&ictoT, 5Eaap6 o o \zmir z>mmr- ? * 9 y 

f"v7"lA (IB) ^*»Jtt»C*atro f-*#&t£B 

6 3 o c i o r»£f iti.f if - ^ ii, T-f^-x 

6 1 O^rgfiSft&o 

[0 13 2] Z.(V£7%m!£t-fZ>ZtlZ£*)^ tztz. 

tfaEaffiiwg£a D D p6 o o (cj^Lr, f-^^-^Ka* 
^fL&^af-* *7*-9m2MW. & 3 otiotta 
^^flfcir, SEa^tc$|fti-^ii:^-c#s 0 ztiizx 

2 0 £ffl^T, f If - ^ Wl^lrff * •) i i #t I 
So ifiJ-K^JEECr, f-^^^fi6 3 o^gEao^t 1 
gPltfflV>*llf, SEa^^^^tTt^lg^R^LT, « 
If- 9 Z fejE? Z> i t nftg-C S o 

[0 13 3] S<bic. ef L ap°p6 0 0if s mi&Lffi.m$ti2> 
f-^#ii^«6 3 0 IC J: 0X^:4117' 
-^l^^f^lA (IB) Cfcatrfc-fctK. f- 

^^-^6 1 0K:a«Lfc±-c, wu r »iEaigK^«-rn 

I4"J: v^ 0 

[0 13 4] ;©J: ^ /MMbSfLfcT >rtJrtig 

- ^ o^^tc i o xmmmmztr* n z. t *wtg*aa 
mzx^>x9 v ■?<nwift , g J m*-\-ft\z&i&x-% z>tz 

[0135] [XttO&lR 3 ] nm<omm 3 ICiJV^-C 

ttv m^lSii^y-f-^fl^l-ef Ltfi«ttft 

[0 13 6] HI 5 14, £*OJ§MR3 Kf6$«*I8* 
[0137] II 5 £#BS.L-C, mtfc<7>Mm3 ^M^SS 
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utt n mw&^mm&m. i a ( i b ) s 

^{ d d p6 0 5 t. ¥1Sp d p6 0 5* s S*-t -i>fllT^O«Sc<OSa 
jftia 7 0 0-7 0 6 t, 1811^17 1 OiJix. 

So 

[0 13 8] gS£lSK&A£ft£¥S!Jp a 0 6 o 5tc«i, 
gftf^t Lrfflv»feiiaatiH6ttfltffi«8lElll At 
tzli 1 B* ? , li«f 0 Ol«fIf-? *E*1-*fc 
<6<D^S®S<^ I D (Identification) f- ? 7*i LTft 

tns^So mm<o^m.3^id^xii. ^sts,6 o ska- 

iD**tfc»K«tt#C«Hll A (IB) *, J*fcID 
71 A (IB) £: 

[0139] xg^stsg 7ioii, iDf-^iA 
(ib) tout, x8«af-^*iS*i-*o ii« 

3gSgl^«ttF-?-0?E^-CSiWL7t«t-5U, Igflg 
17 1 0 b I Df'?/1A (1 B) iOBKittif- 

S^lc^o'v^T^^tl-So ¥®ipp6 0 5»i. m^fll 
J^K^-oT, SitXg7 0 0-7 0 6<OJrti.**ti&jgi& 
-TZ>o 1-^T©«jfiX8*«ftLfc«K» ¥SSp°p6 0 5 
12. IDf^lA (IB) ^i*?^^ 

o 5 f t* *) mmzn-Zo 

[0140] H16B, nM<DMWl 3 \Zfe 3 SSiSX8« 

[0 14 1] HI 6*#JSLT, *S 0 D p#IICSA? 
tL&bSK {*tv7S 10 0), Ilflf-?*^ 
»3fcp*J KEItl" JfcftOIDf? § ft & (* -r 

,7sno). i Df-f 7 r tiE«*H*xe«a7'- 
itxeoJira^ #sitxs©ssiia^**sa«^^ 

[0142] 111 5 fcjj* L Jt*36Xfi 700-7 0 6O 
7 1 OK^g! D a n6 0 5#^P>n* t, Igfl^i 
7 1011, *SSp°p 6 0 5 IZttbnZtltz I Df'^/1 A 

(IB) K*^f*7'-*RHJlMfcfcJ:-aT, Iiflf 
-:?£R&£ Uf'^S12 0) o RflXt>*lfcX8W 
if- 9 K*-*v»T, ¥Sp n p^te^iiXg'ME L < £ 

^SiSUitxsj-^ttiftka^T- y^ntf *.*t* (*x 

•y7S 1 3 0) o 

[0 14 3] |gffit^f-/0%Tti:> ^-^<t6 
^gSSatXeS-aaU'ti t Sr^-ffllffi**, IDf^7 
1A (IB) ^§:&3:ft*o CORK, «SR«*X8fc 

e>K, IDf'^lA (IB) i'felgflf-i'tR 

rcsitctoT, aR+aa^wjewaitxe*-*-^ 

0) o ^(.CMt^iSillg^oTV^^ i- 
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Sp°* f it|f>itr, ^f-;ys 1 2 0~*-r?7S 1 4 0 

Sd^T LTV* I Dfy 7»il&*£*t.<5> 

Uf^S15 0) o £*tKJ: <9> 
iot, S^XS^Ti-* Uf77S 2 0 0) o 
m D D*f>»i$KtIDf 7^1A (IB) 

K# L TftUn-f (^fy7Sl 

6 0) o 

io [0 14 4] i©J: ; )*Se£it5-i:i:J:i), «i 
»§B8tt{MB1t*(1l* I D^7i LTMV>4iiCi 

*a i is «t k«£ ? »w8tt#B*«iE« * # 

fc»4*ni»p t B o*ijixa«a'>^f-A^oaffl^*&o 

20 < , ^7X^65 ir«»)iiLffiffl-r& it fclflSfeT-ijb&o 

[0 14 5] ^0H***L3tlitfcO»S»±-r'<TO*"C 
99 ^ T- $> o T iffl IS ft) *> <£> T 1 4 v > b # x. *b ti h *< £ T 

j: ^i^Twt^t^fi^i ft* i i#*B$n. 

So 

[0 14 6] 

seii. }»«ait#ia«i6«o»jixe^*>«WK*4 

30 *t-6JStt'»)R«JKjtXgS:fiJfflLT, ^mi4IE&tf>-f> 

yKfcnMttm&zbtf-e^&o 

[0147] ft 5 J3 X XT 6 KfB«<0»J!&Kffr{fciatl 
E«*fflv»T,.*M»ta«i-*fc*OT>f- 

t. a««**»«-c**o 

[0148] 7 (cStto«K«K1£#eiittS(i. 

ffiSIE^fflSfttH. itOjS*. EEPROM^O 

40 mi l zMnmi&mb^Tiz&m%tt-?w>ftT ! ii&%nm 

[0 14 9] «**8iS 10»9 lc|S«W^IK«8'tt^IS« 

V^-fil*? hl,zm*2-*t2>z\bi!) t X'&2>o Lfctfot, 
T V ^ Sr * K/hS-ft L T , #^fiS14^ffi#.^a<0 

[01 50] 1 0 i3 J: If 1 2 (Cf£«W»)Kfi8t4^ 
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[0151] 1 1 KK«©?S!gfl8t4#fe«f£iI 

is k # ft s «-»e»aj£ * e^-c § a o 
[oi 52] m&m 1 3 rce*io&M?- ? y«\ r >t k> 
■rmzx^xm^m^ix^mmzm^x, 

X, EEPROM^<0#tCi^mfE^^t-li:r^®MS 
[01 53] ffi^S 1 4 i:S«(D«IfI->^ x A 14, 

'}»wut * titer >mvm-t *> mmte&mmgLW. * 
<£ o-c steals s-^fc 

£ fca*^fl&fcaE»i&«>feH*«:*-c**o sibtc mm 

[0154] »#Jg 1 5 is X. V 1 6 Ke*©»61fltr 
t£#f2HI£fi£ I Dfy/t LTffliofc, ^Stt^Il 

tjcior, */hs tzimmm&vmmT.w.^bmm-t 30 

[0 1 5 5] Ml 7»=E««5«i6Xeflfa->^-rA 
«i, 5£j£ B °q#> t> Bfc* S I D y ^Igflf- ? 

*W«»Lrgiio^j!a»=ftJnj-t«oT, »#«i 6 a* 
[Bffi<o»#&ifc9n 

im 1 ] ttmontkoj&to 1 *HBtt*Bii 40 

[02] 11 nzmztitzj >y? ? y 7,wM<n>wm.& 
£zrm&zm-r®ntmx-$>z> e 
[ii3] miizm^fitzmmmm&om&immizm. 

W-thtz£><D-7uy?mx~$>Z, 0 
[114] HlK3*3ftfcMRAM«©«Jfc*R9|-r* 

[115] -f >^ * >^BB«l<0 ESS- ^1-^*0^ 

eii^E <o »r® b t- & * 0 
[H6] ms\zm$ixtz&nteWk&v>nm.M*7Firw. 50 
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&B-C-£>£ 0 

is 7] m5\zmvtznmm&temmw.<Dmm.TM 

[B 8 ] 15 Lfc»JBHBtt<ttE«i6*0»*ia 
IB 9 ] H 5 L ^»§UStt#atlSfi<OSiiXg 

* stw-r z> m 3 <r>mwmx'$> * „ 

[D l 0 ] HJfeo^® 1 oKJgfl 1 ictafe a j$Ki8tt# 

f ensfi o« it i m.w-f z> m m 11 x $> z> „ 
[uii] *&wv>nm<w&m 1 o^es 2 « 

[b 1 2 1 nt&vMm 1 oaa§j« 2 k& •) ffRoitt^ 

fBtSSecDgfffiBT^) o 

[bis] mmoMM3 ^-5Si!jtxe®a->^xA 
ran] mm<omm 3 ? sugtus r 

[B17] MT J > t V Hr/l'Ofrtir^tWIH-e* 

So 

[lis] mt j •kMztft&r-ym&wift 

i um-r z> wl&m x$> & 0 

[119] •f , -^#^«iStMT J >^e'j -fe;K0iS-fb 

[B2 0] MT J **mi)\'frh<DT-?W.\&m'E* 

mM-t&m-itmxh&o 

[12 1] **#at«JitCflPK?#tfcMT J 
[12 2] 12 1 »c^Lfc*jS**i"*MT J 

*)v<?)±Mmxhz> a 

1 a, 1 b mmm&mmnaw. ?, 1 d-^ 

■^y) , 2 MRAMS15, 3 ^2HKgB, 4 7>f 
•^SB> 5 ^>^^^>7>E|g, 6 7, 8 

m&'ffcjgi, 9 mzims&u. io >^ i ;rn'gB > 

ii ^ * y fflmms&fli, 12 -t^TJ. >; ^-r gg, 13 

JtS^gC, 1 4 «#.©Wg6, 1 5 SiSSESU 1 6 
itS, 17 l J7 7l/>^4M, 18 v-f>f 

u3fj.u-?, 19 mjg^miiK, 20 igs^F 
o-;wiaB&, 21 rtttti0B&> 22 

2 3 2 4 RDHWfiEilK. 2 5 r- 9 

®I1K, 2 6 tiHK, 2 7 gEPIl^ 3 8 5, 
3 8 6 ^SEiH, 6 0 0^3^?., 6 0 5 ^$g n n D . 6 
0 5F fci&JKS, 610 x-^^-X, 6 2 0 x 
-^HHl^i, 6 3 0 •f-^S^fi. 7 0 0-70 
6 SBiXg. 710 Ilflti, ATR T^-b 
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^h7V-^^ FL BftfrfOT. MCMn*, * T B h v*^'JT, TMR h ^^^ftaffi*?, 
ML1 ML2, ML3, ML (n— 1) , ML n & VL I4»tl, Vcc IfnilE, WDL 7 

ASMS. PL K5MMMML SUB nf^/7ha,WL 7- K*. 
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